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PURPOSE This study assessed elite Taekwondo athletes’ physical fitness and
developed reference standards for both their basic and specialized physical fitness.
METHODS Data for analysis were collected from 870 athletes: from national teams,

123 elite Taekwondo athletes from the Performance Analysis and Assessment
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System (PAAS) administrator website (1999-2020); from regional sports centers, 731
collegiate and general division elite Tackwondo athletes (2015-2019); and from Y

University, 16 elite Taekwondo athletes. Through measurement items’ selection and
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categorization, 20 physical fitness items were selected for the reference standards’
development, including 9 for basic fitness and 11 for specialized fitness. Taeckwondo
weight classes were divided into two: light + middle (fin, fly, bantam, feather) and
middle + heavy (light, welter, middle, heavy). RESULTS Descriptive statistics for basic
and specialized physical fitness items were categorized by gender and athletes’

fitness level. The reference standards’ development was aligned with existing
standards, integrating the Cajori physical fitness 5-levels. It also introduced minimum
physical fitness reference standards and target achievement reference standards for
evaluating elite Taekwondo athletes’ physical fitness. CONCLUSIONS The reference
standards proposed here can serve as objective indicators in selection of national
representative athletes and also provide foundational data to establish fitness goals
and evaluate future elite athletes’ physical fitness.
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Table 1. Frequency of subjects (gender and weight class)

Gender Weight Class n %
Pin 6 34
Light Fly 15 8.4
+ Bantam 63 354
Middle Feather 94 52.8
Male Total 178 100
(n=501) Light 108 33.4
Middle Welter 74 22.9
+ Middle 83 25.7
Heavy Heavy 58 18.0
Total 323 100
Pin 3 2.3
Light Fly 21 16.4
+ Bantam 45 35.2
Middle Feather 59 46.1
Female Total 128 100
(n=369) Light 76 31.5
Middle Welter 60 24.9
+ Middle 52 21.6
Heavy Heavy 53 22.0
Total 241 100
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Table 2. Physical fitness measurement variances for criteria development

. Number i
Measurement variances i
of Item !
Cardiovascular  2000m run 5 i
Endurance Harvard step test %
1
Muscular Grip strength i
Basic Strength Back muscle strength ¢
hysical ; h:] i i
pﬁt);ess Muscular Eeﬁeate/d&umpf 3 X 156 X 056 X X+056 X+156
Endurance SP; “up 7 Hang time 5 Level 4Level 3 Level 2 Level 1Level
it-u
- P Fig. 1. Distribution of cajori 5 level
Flexibilit Sit and reach 2
Y Back extension o o
S - Table 3. Interval estimation of cajori 5 level
i argent jum
§£§§:f; Power 30ng1 runJ P 2 Level Interval estimation Distribution %
fitness . Side step 1 X =X+150 7
) Agility . 2 = =
Change step jump 2 X+150 > X = X + 050 24
. Peak power 3 X+050>X =X —050 28
) Anaerobic M 3 — —
Spec_lﬁc Capacity Faet:ianugor\awtzr 4 X—-050>X > X—050 24
physical g 5 X —150 > X 7
fitness Isokinetic (Angular Strength,
(2 Angular Power) x 4

Strength_Right (Flexor, Extensor)
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Table 4. Descriptive statistics results of basic physical fitness

QA H40] AEat AFER Biote] Ak /|&EA B4
e A 2A 7 ARA Y RES Uehin, Ao B} 1127
AFsHed A8 ET BRME 7 Wue] BF A g2 44
EERAED)E 449 BE JES A3 minT HRghma e
248 A 2 459 ¥ol ekl 1eln 95MEoISE 4
91 5%l St 2 Al = A4 onjic.

i mo o

Measurement Weight Class n M SD min max 95th.
Items percentile
Light+Middle 178 121.1 18.02 92.0 153.1 150.7
Harvard step test Middle+Heavy 323 122.2 19.38 94.7 162.4 154.1
(PEI) Light+Middle 125 119.6 15.55 93.7 150.0 145.2
Middle+Heavy 237 117.6 10.08 98.0 140.0 134.2
Light+Middle 178 468.9 24.06 427.0 505.0 508.48
2000m run Middle+Heavy 323 493.9 36.27 427.0 570.0 553.56
(sec) Light+Middle 125 535.2 27.73 477.0 578.0 580.81
Middle+Heavy 237 568.8 61.40 476.0 857.0 669.8
Light+Middle 178 39.1 3.69 20.9 48.0 452
Grip strength Middle+Heavy 323 44.1 5.32 30.7 66.6 52.9
(kg) Light+Middle 125 27.8 2.88 18.7 35.6 325
Middle+Heavy 237 30.4 3.01 21.6 38.8 35.4
Light+Middle 178 109.6 16.51 60.5 148.5 136.8
Basctlr‘ef;;;lde Middle+Heavy 323 128.4 17.50 88.5 184.5 157.2
(ke) Light+Middle 125 775 14.28 27.0 128.0 101.0
Middle+Heavy 237 84.5 13.09 46.0 125.0 106.0
Light+Middle 178 58.1 10.51 42 80 75
Sit-up Middle+Heavy 323 572 10.20 41 80 74
(counts) Light+Middle 125 56.4 11.49 38 78 75
Middle+Heavy 237 55.6 9.92 37 78 72
Light+Middle 178 50.1 4.94 40 62 58
Repeated jump Middle+Heavy 323 49.5 5.26 35 63 58
(counts) Light+Middle 125 493 5.06 26 61 58
Middle+Heavy 237 48.9 5.63 25 62 58
Pull-ups Light+Middle 178 5.0 3.69 2 15 9
(counts) Middle+Heavy 323 4.9 3.39 3 13 8
Hang Time Light+Middle 125 14.9 6.94 5.0 36.0 21.5
(sec) Middle+Heavy 237 12.4 6.84 4.0 36.0 18.9
Light+Middle 178 16.0 8.24 -16.5 313 29.6
Sit and reach Middle+Heavy 323 15.2 7.98 -13.6 33.7 28.3
(cm) Light+Middle 125 18.8 4.93 2.6 31.6 26.9
Middle+Heavy 237 20.1 6.33 0.8 353 30.5
Light+Middle 178 56.9 9.27 20.0 92.0 72.1
Back extension Middle+Heavy 323 59.7 7.78 24.8 81.1 725
(cm) Light+Middle 125 54.9 6.76 29.0 73.0 66.0
Middle+Heavy 237 58.5 5.07 41.8 74.0 66.8
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Table 5. Descriptive statistics results of specific physical fitness
Measurement Gender ~ Weight Class n M SD min max 95th.
Items percentile
" Light+Middle 178 45.7 6.07 24 59 56
Side step Middle+Heavy 323 45.6 5.97 21 62 55
(counts/20s) . Light+Middle 125 432 8.17 22 64 57
Middle+Heavy 237 43.1 6.87 21 64 54
Light+Middle 178 39.6 3.77 34 48 46
Change step M Middle+Heavy 323 39.1 4.49 30 52 47
(connts/305) o LightMiddle 125 39.5 285 34 46 44
Middle+Heavy 237 37.8 2.15 33 45 41
" Light+Middle 178 4.53 0.19 424 5.02 4.85
30m run Middle+Heavy 323 4.57 0.19 4.17 5.16 4.90
(s) . Light+Middle 125 5.09 0.35 442 5.66 5.67
Middle+Heavy 237 52 0.19 4.62 5.54 5.52
" Light+Middle 178 53.9 7.12 39.0 77.0 65.6
Sargent jump Middle+Heavy 323 51.8 7.70 31.0 72.0 64.5
(cm) . Light+Middle 125 414 6.48 28.0 58.0 52.1
Middle+Heavy 237 39.7 6.34 22.0 62.0 50.1
Light+Middle 178 585.2 140.99 3202 1144 817.1
A“aggfﬁcpgg’::ity M Middle+Heavy 323 763.6 196.70 198.6 1669.9 1087.2
W - Light+Middle 125 3189 93.27 199.1 657.9 4723
Middle+Heavy 237 4147 115.07 212.1 840.0 604.0
Light+Middle 178 429.6 80.73 2454 740.3 562.4
Anaﬁfc’ifp?&"éi“y M Middle+Heavy 323 549.0 11.74 143.1 990.6 568.3
W) . Light+Middle 125 24222 64.38 147.6 4974 348.1
Middle+Heavy 237 310.6 75.51 153.4 576.6 434.8
Light+Middle 178 50.5 10.87 18.4 73.0 68.4
Ana;z‘:gﬁe";zigﬁy M MiddlerHeavy 323 55.7 11.43 322 98.5 74.5
~ %) . Light+Middle 125 49.9 15.31 20.8 87.9 75.1
Middle+Heavy 237 50.7 11.29 12.2 787 69.3
Light+Middle 178 187.0 22.65 147.7 2427 2243
A%%zi‘gritlfjﬁzh M T MiddletHeavy 323 187.7 24.77 107.0 254.1 228.4
= %BW) . Light+Middle 125 155.5 228 115.6 206.0 193.0
Middle+Heavy 237 140.3 25.02 94.3 202.5 181.5
Light+Middle 178 118.8 15.20 95.0 148.0 143.8
A‘;%:)‘grs;;fs“cglzh M Middle+Heavy 323 146.8 28.04 92.0 197.0 192.9
= (Nm) - Light+Middle 125 84.2 13.14 60.0 116.0 105.8
Middle+Heavy 237 90.1 17.73 50.0 128.0 119.3
Light+Middle 178 3154 44.77 199.7 359.4 2412
Agigzgrsgiggtg M Middle+Heavy 323 299.8 40.69 187.7 388.2 231.7
= BW) ; Light+Middle 125 253.7 36.27 198.8 332.1 201.4
Middle+Heavy 237 239.3 31.36 181.1 310.6 181.3
Light+Middle 178 199.9 2751 135.0 248.0 154.4
Agi‘tl;:;rsng;f]tg M T MiddietHeavy 323 234.4 45.07 132.0 328.0 191.9
T (Nm) . Light+Middle 125 137.1 17.88 103.0 187.0 110.6
Middle+Heavy 237 154.1 28.61 96.0 218.0 120.1
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Development of Basic and Specialized Physical Fitness Reference Standards for Elite Tackwondo Athletes 115
Table 5. Descriptive statistics results of specific physical fitness
Mee&stl;gclrsnent Gender Weight Class n M SD min max 95th percentile
M Light+Middle 178 268.1 55.36 193.3 399.8 359.2
Angular Power Middle+Heavy 323 262.1 69.78 51.2 382.9 376.9
_Flexor muscle : ;
(%BW) . Light+Middle 125 202.6 69.25 81.8 346.2 316.5
Middle+Heavy 237 188.8 28.32 136.0 254.6 2354
M Light+Middle 178 165.9 37.71 93.6 251.2 227.9
Angular Power Middle+Heavy 323 206.8 70.41 435 366.7 322.6
_Flexor muscle - -
(Watts) F Light+Middle 125 93.3 28.22 35.3 163.4 139.7
Middle+Heavy 237 117.9 19.09 76.2 151.0 149.3
M Light+Middle 178 402.9 53.06 303.3 509.8 355.0
Angular Power Middle+Heavy 323 379.5 67.48 161.2 492.9 3727
_ Extesor muscle - -
(%BW) . Light+Middle 125 316.3 66.86 191.8 456.1 267.5
Middlet+Heavy 237 301.5 28.43 249.5 363.2 257.7
M Light+Middle 178 256.1 36.24 183.6 331.2 224.5
Angular Power Middle+Heavy 323 296.0 75.30 123.5 446.7 310.7
_ Extesor muscle ; ;
(Watts) . Light+Middle 125 169.9 28.97 115.3 243.4 134.2
Middle+Heavy 237 193.9 27.48 137.0 255.0 167.5
A E gAL 459 7tz 555 A 7|& £ 712418 9 JEAE g7t 7182 fdsto] A Adkae] 9
SAAA 52 AT HHA 7|27 FE AFotaLAl skl o]
AE HA: A-=9 4 2 AlFE 7248 A24E 7+ 2 AT S AYE HAz AFE9] 72AE3 HEAY
A& 8l 47] Wl 97HA] 712A1E = 470 #iQl 117HA] A& AgE EURE AE-ASE 72y 555 7183 459 A9 7
A gEo] gt 71&8A ALE 7o R 7txe 555 1S & FREEY AY 7|Eg st B 71 E vEE 5= AdTh

WHE J8d 71ES AAskth 7txd 557 71E2 153(7%.
255(24%), 358(38%), 453(24%), 55F(T%W2E 7|2 EL
(Table 6), FEA -2 (Table 7)1 “2Jsto] AAI5HE.

=
Fus
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44
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= O

mTE mal-wmE 1o
#g A3,

ZF7E 9 AFE APE HlE A4E9 Atk 7|2AY 7]

Z A4 thS (Table 8), (Table 9y} Zt}.

AelE AT A5 BEESAY 7|Z 47

2 AFoAE 1 FPEE ET $ e SAF AY 7IEe
2 OSMEHLE ERLGA Y 7|EoE Aot z2F dE ¢
AFE HREZAY 7|52 T (Table 7), (Table 8>3t &t}
=

[ —
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Table 6. Cajori 5 level of basic physical fitness
Cajori 5 Level
Measurement Items Weight Class
1 Level 2 Level 3 Level 4 Level 5 Level
Light+Middle > 148.1 130.1~148.0  112.1~130.0 94.1 ~112.0 94.0 >
Harvard step tost Middle+Heavy ~ >151.3 131.9~151.2 112.5~131.8 93.1~ 1124 93.0>
(PED) Light+Middle ~ >142.9 127.4 ~ 142.8 111.8~ 1273 96.3 ~ 111.7 96.2>
Middle+Heavy ~ >132.7 1226~132.6  112.6~1225  102.5~112.5 102.4 >
Light+Middle ~ <432.7 4328 ~456.8  456.9~480.8  480.9 ~ 504.9 505.0 <
2000m run Middle+Heavy < 439.4 439.5~4757  4758~511.9  512.0~548.2 5483 <
(sec) Light+Middle — <493.5 493.6~5212  521.3~549.0  549.1~576.7 576.8 <
Middle+Heavy ~ <476.6 476.7~538.0  538.1~599.4  599.5~660.8 660.9 <
Light+Middle >44.6 40.9 ~ 445 37.3~408 33.6~37.2 335>
Grip strength Middle+Heavy ~ >52.1 46.8 ~ 52.0 41.4~46.7 36.1~413 36.0 >
(kg) Light+Middle >32.1 29.2~32.0 26.4~29.1 23.5~263 234>
Middle+Heavy ~ >34.9 31.9~348 28.9~31.8 25.9~28.8 258>
Light+Middle — >134.4 117.9 ~ 134.3 101.3~117.8 84.8 ~101.2 84.7>
Back muicle Middle+Heavy — >154.7 1372~1546  119.7~137.1  102.2~119.6 102.1 >
strengt
(ke) Light+Middle >98.9 84.6 ~98.8 70.4 ~ 84.5 56.1 ~70.3 56.0 >
Middle+Heavy ~ >104.1 91.0 104.0 78.0 ~ 90.9 64.9~77.9 64.8 >
Light+Middle >74 63 ~73 53~62 42~52 41>
Sit-up Middle+Heavy >73 62~172 52~61 42~51 41>
(counts) Light+Middle >74 62 ~73 51~61 39 ~ 50 38>
Middle+Heavy >70 61 ~69 51 ~60 41 ~50 40>
Light+Middle > 58 53~57 48 ~ 52 43 ~ 47 42>
Repeated jump Middle+Heavy >57 52~56 47 ~51 42 ~ 46 41>
(counts) Light+Middle >57 52~ 56 47 ~51 42 ~ 46 41>
Middle+Heavy >57 52~56 46 ~51 40 ~ 45 39>
Pull-ups Light+Middle >11 7~10 4~6 2~3 1>
(counts) Middle+Heavy >10 7~9 4~6 2~3 1>
Hang Time Light+Middle >25 18 ~24 11~17 4~10 3>
(sec) Middle+Heavy >23 16 ~22 9~15 2~8 1>
Light+Middle >28.4 20.1~283 11.9~20.0 3.6~118 3.5>
Sit and reach Middle+Heavy ~ >27.2 19.2~27.1 11.2~19.1 32~111 31>
(cm) Light+Middle >26.2 21.3~26.1 163 ~21.2 11.4~16.2 11.3>
Middle+Heavy ~ >29.6 233~295 16.9~23.2 10.6 ~ 16.8 105>
Light+Middle >70.8 61.5~70.7 523 ~61.4 43~522 429>
Back extension Middle+Heavy ~ >71.4 63.6~713 55.8~63.5 48 ~55.7 479>
(cm) Light+Middle >65.0 58.3 ~64.9 51.5~58.2 448 ~51.4 447>
Middle+Heavy > 66.1 61.0 ~ 66.0 56.0 ~ 60.9 50.9 ~ 55.9 50.8 >
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Table 7. Cajori 5 level of specific physical fitness

Measurement

Cajori 5 Level

Gender  Weight Class
Items 1 Level 2 Level 3 Level 4 Level 5 Level
M Light+Middle > 55 49 ~ 54 43 ~ 48 37 ~42 36>
Side step Middle+Heavy >55 49 ~ 54 43 ~ 48 37~42 36>
(counts/20s) . Light+Middle >55 47 ~ 54 39 ~46 31~38 30>
Middle+Heavy >53 47 ~52 40 ~ 46 33~39 32>
M Light+Middle >45 41 ~44 38 ~ 40 34 ~37 33>
Change step Middle+Heavy >46 41 ~45 37 ~40 32~36 31>
jump - .
(counts/30s) . Light+Middle > 44 41 ~43 38 ~ 40 35~37 34>
Middle+Heavy >41 39 ~ 40 37 ~38 35~36 34>
y Light+Middle <4.23 424 ~4.42 4.43 ~4.62 4.63 ~4.81 4.82<
30m run Middle+Heavy <4.26 427 ~4.46 4.47 ~ 4.66 4.67 ~4.86 4.87 <
(s) . Light+Middle <4.55 4.56 ~4.90 491 ~526 5.27~5.61 5.62<
Middle+Heavy <4.89 4.90 ~5.09 5.10 ~5.29 5.30 ~5.49 5.50<
M Light+Middle >64.6 57.5~64.5 50.3~57.4 432~50.2 43.1>
(cm) . Light+Middle >51.1 44.6 ~51.0 38.2~44.5 31.7 ~38.1 31.6>
Middle+Heavy >49.2 42.9~49.1 36.5~42.8 30.2~36.4 30.1>
" Light+Middle >796.7 655.7~796.6  514.7~655.6 373.7~514.6 373.6>
A“af‘;"blzc capacity Middle+Heavy ~ >1058.7 862.0 ~1058.6 6653 ~861.9  468.6 ~ 665.2 468.5 >
ca ower
- (“1,)) . Light+Middle >458.8 365.5~458.7 272.3~3654 179.0~272.2 178.9 >
Middle+Heavy >587.3 4722~5872  3572~472.1 242.1~357.1 242.0 >
M Light+Middle >550.7 470.0 ~550.6  389.2~469.9 308.5 ~389.1 308.4 >
Anaﬁ/?blc capacity Middle+Heavy >566.6 554.9 ~566.5  543.1~554.8 531.4~543.0 5313 >
can power
- (WI; v . Light+Middle >338.8 274.4~338.7 210.0~2743 145.6~209.9 145.5>
Middle+Heavy >423.9 348.4~423.8  272.8~3483 197.3~272.7 197.2>
“ Light+Middle >66.8 55.9 ~66.7 45.1 ~55.8 34.2~45.0 34.1>
Ana;rct{blc C}‘;Pimty Middle+Heavy >72.8 61.4~72.7 50.0 ~61.3 38.6 ~49.9 38.5>
atigue kate
- f’f;) ) . Light+Middle >72.9 57.6~72.8 422~575 26.9~42.1 26.8>
Middle+Heavy >67.6 56.3 ~67.5 45.1 ~56.2 33.8~45.0 33.7>
" Light+Middle >221.0 198.3~2209 175.7~1982  153~175.6 152.9>
Angular Strength MiddletHeavy ~ >224.9 200.1 ~224.8 1753 ~200.0 150.5~175.2 150.4 >
_Flexor muscle - -
(%BW) . Light+Middle >189.7 166.9~189.6  144.1~166.8 121.3~144.0 121.2>
Middle+Heavy >177.8 1528 ~177.7 1278 ~152.7 102.8~127.7 102.7 >
M Light+Middle > 141.6 126.4~1415  111.2~1263  96.0~111.1 95.9>
Angular Strength Middle+Heavy >188.9 160.8 ~188.8  132.8~160.7 104.7~132.7 104.6 >
_Flexor muscle - -
(Nm) . Light+Middle >103.9 90.8 ~ 103.8 77.6 ~90.7 64.5~71.5 64.4>
Middle+Heavy >116.7 99 ~ 116.6 81.2~98.9 63.5~81.1 63.4>
M Light+Middle >382.6 337.8~382.5  293~337.7  2482~292.9 248.1>
Angular Strength Middle+Heavy >360.8 320.1~360.7 279.5~320.0 238.8~279.4 238.7>
_Extesor muscle ; :
(%BW) . Light+Middle >308.1 271.8~308.0 235.6~271.7 199.3 ~235.5 199.2 >
Middle+Heavy >286.3 255.0~286.2  223.6~254.9 192.3~223.5 192.2>
" Light+Middle >241.2 213.7~241.1  186.1~213.6 158.6~186.0 158.5>
Angular Strength Middle+Heavy >302.0 256.9~301.9 211.9~256.8 166.8~211.8 166.7 >
_ Extesor muscle - -
(Nm) . Light+Middle >163.9 146.0~163.8 1282~1459 1103 ~128.1 110.2 >
Middle+Heavy >197.0 168.4~196.9 139.8~168.3 111.2~139.7 111>

kjss.sports.re.kr

Korean Journal of Sport Science 2025, 36(1), 110-125



118 E.-H. Cho

Table 7. Cajori 5 level of specific physical fitness

Measurement Cajori 5 Level

Gender  Weight Class
Items 1 Level 2 Level 3 Level 4 Level 5 Level
M Light+Middle >351.1 295.8 ~ 351 240.4 ~295.7 185.1~2403 185.0 >
Angular Power MiddletHeavy > 366.8 297.0~366.7 227.2~296.9 157.4~227.1 157.3 >
_Flexor muscle - -
(%BW) F Light+Middle >306.5 2372 ~3064  168.0~237.1  98.7~167.9 98.6 >
Middle+Heavy >231.3 203.0~231.2 174.6~2029 146.3~174.5 146.2 >
M Light+Middle >2225 184.8 ~2224  147.0~184.7 109.3 ~146.9 109.2 >
Angular Power Middle+Heavy >312.4 242.0~3123 171.6~2419 101.2~171.5 101.1>
_Flexor muscle : :
(Watts) F Light+Middle >135.6 107.4 ~135.5 79.2 ~107.3 51.0~79.1 50.9>
Middle+Heavy >146.5 127.4 ~1464  108.4~1273  89.3~108.3 89.2>
M Light+Middle >482.5 429.4~4824  3764~4293 323.3~376.3 3232>
Angular Power Middle+Heavy >480.7 413.2~480.6 3458 ~413.1 2783 ~3457 278.2 >
_Extesor muscle ; ;
(%BW) . Light+Middle >416.6 349.7~416.5 2829~349.6 216.0~282.8 2159>
Middle+Heavy >344.1 3157~344.0 287.3~315.6 258.9~287.2 258.8>
M Light+Middle >310.5 2742 ~3104  238.0~274.1 201.7~2379 201.6 >
Angular Power Middle+Heavy >409.0 333.7~408.9 258.4~3336 183.1 ~2583 183.0 >
_Extesor muscle - -
(Watts) . Light+Middle >213.4 1844~2133 1554~1843 1264~1553 126.3 >
Middle+Heavy >235.1 207.6 ~235.0  180.2~207.5 152.7~180.1 152.6 >
Table 8. Minimum basic physical fitness standards for taekwondo athletes
Measurement . min-max 95th percentile
Items Gender Weight Class 60% 60%
Light+Middle 128.7 127.2
M ;
Harvard step test Middle+Heavy 1353 130.3
(PEI) . Light+Middle 127.5 124.6
Middle+Heavy 123.2 119.7
Light+Middle 458.2 459.6
M
2000m run Middlet+Heavy 484.2 477.6
(sec) . Light+Middle 517.4 518.5
Middle+Heavy 628.4 5535
Light+Middle 37.2 355
M
Grlp Strength Mlddle+Heavy 52.2 44.0
(kg) . Light+Middle 28.8 27.0
Middle+Heavy 31.9 29.9
Light+Middle 113.3 106.3
M
Back muscle strength Middle+Heavy 146.1 129.7
(kg) . Light+Middle 87.6 71.4
MiddletHeavy 93.4 82.0
Light+Middle 64.8 61.8
M
Sit-up Middle+Heavy 64.4 60.8
(counts) . Light+Middle 62.0 60.2
Middle+Heavy 61.6 58.0
Light+Middle 532 50.8
M .
Repeated jump Middlet+Heavy 51.8 48.8
(counts) . Light+Middle 47.0 452
Middle+Heavy 47.2 44.8
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Table 8. Minimum basic physical fitness standards for taekwondo athletes

Mealilérlelrsnent Gender Weight Class mlg(;;lax 95th ggf;’entlle

Pull-up M Light+Middle 9.8 6.2
(counts) Middle+Heavy 9.0 6.0
Hang time . Light+Middle 17.4 11.6
(sec) Middle+Heavy 16.8 10.0
Light+Middle 12.2 11.2

Sit and reach M Middle+Heavy 14.8 11.5

(cm) Light+Middle 20.0 17.2

F Middle+Heavy 21.5 18.6

Light+Middle 63.2 51.3

Back extension M Middle+Heavy 58.6 53.4

(cm) F Light+Middle 55.4 51.2

F Middle+Heavy 61.1 56.8

Table 9. Minimum specific physical fitness standards for taekwondo athletes

Mealstl;;clrsnent Gender Weight Class mlg(;;lax 95th Egzzentlle

M Light+Middle 45.0 43.2

Side step Middle+Heavy 45.6 41.4

(counts/20s) . Light+Middle 472 43.0

Middle+Heavy 46.8 40.8

M Light+Middle 42.4 41.2

Change step jump Middle+Heavy 432 40.2

(counts/30s) . Light+Middle 41.2 40.0
Middle+Heavy 40.2 37.8
M Light+Middle 4.7 4.6
30m run Middle+Heavy 4.8 4.6
(s) . Light+Middle 52 52
Middle+Heavy 52 52
M Light+Middle 61.8 55.0
Sargent jump Middle+Heavy 55.6 51.1
(cm) . Light+Middle 46.0 42.5
Middle+Heavy 46.0 38.9
Light+Middle 814.5 618.3
Anaerobic Capacity M Middle+Heavy 1081.4 731.8
_Peak power - .
(W) . Light+Middle 474.4 363.0
Middle+Heavy 588.8 447.2
Light+Middle 542.3 435.6
Anaerobic Capacity M Middle+Heavy 651.6 398.2

_Mean power - -

(W) P Light+Middle 357.5 267.9

Middle+Heavy 407.3 3222

Light+Middle 51.2 48.4

Anaerobic capacity M Middle+Heavy 72.0 57.6
_Fatigue rate - :

(%) F Light+Middle 61.1 53.4

Middle+Heavy 52.1 46.5
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Table 9. Minimum specific physical fitness standards for taekwondo athletes

Measurement . min-max 95th percentile

Ttems Gender Weight Class 60% 60%

" Light+Middle 204.7 193.7

Ang‘ﬂ;{ Strength Middle+Heavy 195.3 179.8
_Flexor : -

(%BW) F Light+Middle 169.8 162.0

Middle+Heavy 159.2 146.6

" Light+Middle 126.8 124.3

A“g‘ﬂ;}{ Strength Middle+Heavy 155.0 152.5

exor

~(Nm) . Light+Middle 93.6 87.5

Middle+Heavy 96.8 91.6

" Light+Middle 295.5 224.6

Ang“gftsmngth Middle+Heavy 308.0 214.1
_Extesor ; ;

(%BW) r Light+Middle 278.8 200.4

Middle+Heavy 258.8 181.2

" Light+Middle 202.8 146.6

Ang“]l;ff“ength Middle+Heavy 249.6 167.9

Xtesor

= (Nm) . Light+Middle 153.4 107.6

Middle+Heavy 169.2 110.5

" Light+Middle 3172 292.8

A“guFl';‘f Power Middle+Heavy 250.2 246.6
_Flexor ; -

(%BW) F Light+Middle 240.4 222.6

Middle+Heavy 207.2 195.6

" Light+Middle 188.2 174.2

A“guFlTr Power Middle+Heavy 237.4 211.0
_Flexor : -

(Watts) F Light+Middle 112.2 97.9

Middle+Heavy 121.1 120.1

" Light+Middle 4272 3343

A“g‘é‘atf Power Middle+Heavy 360.2 288.1
_Extesor : -

(%BW) F Light+Middle 350.4 237.2

Middle+Heavy 317.7 254.4

" Light+Middle 2722 208.1

A“g‘élatf Power Middle+Heavy 317.4 2358
_Extesor ; ;

(Watts) r Light+Middle 192.2 126.6

Middle+Heavy 207.8 155.3

Table 10. Basic fitness standard for goal achievement

Basic Physical Fitness
Cardiovascular Muscular Muscular -
Flexibility
Weight Endurance Strength Endurance

Gender . -
Class Harvard ~ 2000m Grip Back . Repeated M: Pull-up Sitand  Back
muscle Sit-up . (counts) .

step test run strength jump : reach extension

(PEI) (sec) (ke) strength | (counts) (Counts) F: Hang time (cm) (cm)

: (kg) (sec)
M Light+Middle 150.7 508.48 452 136.8 75 58 9 29.6 72.1
Middle+Heavy 154.1 553.56 52.9 157.2 74 58 8 28.3 72.5
. Light+Middle 145.2 580.81 325 101.0 75 58 21.5 26.9 66.0
Middle+Heavy 1342 669.80 354 106.0 72 58 18.9 30.5 66.8
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Table 11. Specific fitness standard for goal achievement (1)

Specific Physical Fitness
Weight Agility Power Anaerobic Capacity
Gender
Class Side step  Change step jump| 30m run Sargent jump | Peak power Mean power Fatigue rate
(counts/20s) (counts/20s) (sec) (cm) (Watt) (Watt) (%)
M Light+Middle 56 46 4.85 65.6 817.1 562.4 68.4
Middle+Heavy 55 47 4.90 64.5 1087.2 568.3 74.5
. Light+Middle 57 44 5.67 52.1 472.3 348.1 75.1
Middle+Heavy 54 41 5.52 50.1 604.0 434.8 69.3
Table 12. Specific fitness standard for goal achievement (2)
Angular Strength Angular Power
Weight
Gender Class Flexor Flexor Extensor  Extensor Flexor Flexor Extensor Extensor
(%BW) (Nm) (%BW) (Nm) (%BW) (Nm) (%BW) (Nm)
Light+Middle 2243 143.8 241.2 154.4 389.0 2452 381.0 242.8
M
Middle+Heavy 228.4 192.9 231.7 191.9 366.7 308.5 365.8 302.5
. Light+Middle 193.0 105.8 201.4 110.6 3134 166.5 303.2 164.6
Middle+Heavy 181.5 119.3 181.3 120.1 290.9 201.2 277.1 273.0
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